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© Backpack. 

© A backpack (10) having an article carrier (12); a 
waist belt (14) attached to the article carrier and 
arranged for fastening the article carrying apparatus 
about the waist of a user; shoulder supports (16) 
arranged for fastening the article carrier about an 
upper body portion of the user; and apparatus (22) 
for attaching the shoulder supports to the article 
carrier and including apparatus for adjusting the po- 
sition of attachment of the shoulder supports to the 
article carrier so as to selectably increase and de- 
crease the distance (D) between a position of attach- 
ment of the shoulder supports to the article carrier 
relative to the position of attachment of the waist belt 
to the article carrier while the backpack is being 
worn by the user. 



FIG.1B 
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FIELD OF THE INVENTION 

The present invention relates to backpacks 
generally. 

BACKGROUND OF THE INVENTION 

Backpacks have been known for many years 
as a convenient means of carrying loads on the 
back of a person while leaving his hands free. 
Backpacks are most typically used by military per- 
sonnel in the field and by mountaineers and hikers. 

A modern backpack is typically equipped with 
adjustable shoulder supports and a waist belt, both 
attached to the main pouch, or to a frame asso- 
ciated therewith, so as to most efficiently and com- 
fortably locate the backpack on the back of a user. 
It has been recognized, however, as being desir- 
able to enable adjustment of the position of the 
shoulder supports relative to the waist belt so as to 
fit the backpack with maximum comfort onto the 

back of a person: 

One type of backpack on the market employs 
adjustable length straps for attaching the shoulder 
supports to the main pouch frame. A further type of 
backpack on the market employs a generally verti- 
cal track to which the shoulder supports are at- 
tached, the position of the shoulder supports being 
determined by tightening of a screw so as to fix 
them in a selected position. A disadvantage of the 
systems employed by these two backpacks is that 
the distance between the shoulder supports and 
the waist belt cannot be adjusted while the back- 
pack is located on a person f s back. 

A further backpack on the market employs a 
shoulder support adjustment system wherein the 
shoulder supports are attached via adjustable 
straps to a track mounted on an adjacent portion of 
the pouch. While this system permits a reduction in 
the distance between the shoulder supports and 
the waist belt while the backpack is being worn, the 
back pack must be removed from the back of the 
wearer in order to increase the shoulder support- 
waist belt distance. A further disadvantage of this 
backpack is that it is properly supported on the 
back only when the weight of the load being car- 
ried in the backpack is predominantly exerted in 
the direction of the hips, or down the back. If the 
wearer of the backpack bends over forwards, how- 
ever, the backpack tends to slip off the back. 

SUMMARY OF THE INVENTION 

The present invention seeks to provide a sys- 
tem for enabling adjustment of the distance be- 
tween the shoulder supports and the waist belt of a 
backpack while the backpack is being worn, 
wherein the system also provides support to a load 



being carried in the backpack, regardless of the 
orientation thereof. 

There is provided, therefore, in accordance 
with an embodiment of the invention, a backpack 
5 having an article carrier; a waist belt attached to 
the article carrier and arranged for fastening the 
article carrying apparatus about the waist of a user; 
shoulder supports arranged for fastening the article 
carrier about an upper body portion of the user; 
io and apparatus for attaching the shoulder supports 
to the article carrier and including apparatus for 
adjusting the position of attachment of the shoulder 
supports to the article carrier so as to selectably 
increase and decrease the distance between a 
is position of attachment of the shoulder supports to 
the article carrier relative to the position of attach- 
ment of the waist belt to the article carrier while the 
backpack is being worn by the user. 

Additionally in accordance with an embodiment 
20 of the invention, the adjustment apparatus includes 
a track mounted onto the article carrier; a sliding 
buckle attached to the shoulder supports and con- 
figured for sliding along the track, and having a 
body portion and first and second buckle portions; 
25 a first elongate, flexible fastening element attached 
to the article carrier and extending through the 
buckle in association with the first buckle portion; 
and a second elongate, flexible fastening element 
attached to the article carrier and extending 
30 through the buckle in association with the second 
buckle portion, the body portion and the first and 
second buckle portions being configured to coop- 
erate so as to selectably lock together the buckle 
and either of the first and second flexible fastening 
35 elements, thereby locking together the shoulder 
supports and the article carrier. 

Further in accordance with an embodiment of 
the invention, the body portion is attached to the 
shoulder supports and defines first and second 
40 openings through which the first and second flexi- 
ble fastening elements respectively extend. In addi- 
tion, the first buckle portion is arranged in associ- 
ation with the first opening such that the first flexi- 
ble fastening element extends through the first 
45 opening tangentially to the first buckle portion and 
thereabout so as to form a first loop between the 
first buckle portion and the body portion, and back 
out through the first opening; and the second buck- 
le portion is arranged in association with the see- 
so ond opening such that the second flexible fastening 
element extends through the second opening tan- 
gentially to the second buckle portion and there- 
about so as to form a second loop between the 
second buckle portion and the body portion, and 
55 back out through the second opening. 

Additionally in accordance with an embodiment 
of the invention, the backpack also includes ap- 
paratus enabling a predetermined displacement of 
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the first buckle portion relative to the body portion 
in response to at least a predetermined force ap- 
plied via the first flexible fastening element, the 
predetermined displacement causing entrapment of 
the first loop between the first buckle portion and 
the body portion, thereby locking the first flexible 
fastening element to the buckle, and thereby also 
locking together the shoulder supports and the 
article carrier. 

Further in accordance with an embodiment of 
the invention, the apparatus enabling a predeter- 
mined displacement of the first buckle portion also 
includes apparatus enabling a predetermined dis- 
placement of the second buckle portion relative to 
the body portion in response to at least a predeter- 
mined force applied via the second flexible fasten- 
ing element, the predetermined displacement caus- 
ing entrapment of the second loop between the 
second buckle portion and the body portion, there- 
by locking the second flexible fastening element to 
the buckle, and thereby also locking together the 
shoulder supports and the article carrier: - 

Additionally in accordance with an embodiment 
of the invention, the adjustment apparatus also 
includes apparatus for slidably mounting the first 
and second buckle portions within the body portion 
of the buckle, which apparatus includes a resilient 
compression member for applying a predetermined 
locking force, via the first buckle portion, so as to 
lockably engage a portion of the first flexible fas- 
tening element between the first buckle portion and 
the body portion, thereby enabling the second 
flexible fastening element, in the absence of the 
predetermined force being applied therealong, to 
be pulled through the buckle by the user, thereby 
increasing the distance between the position of 
attachment of the shoulder supports to the article 
carrier relative to the position of attachment of the 
waist belt to the article carrier, 

application to the resilient member of a force 
greater than the predetermined locking force and in 
an opposite direction thereto causing the second 
flexible fastening element to be freed from locking 
engagement with the first buckle portion and the 
body portion, thereby enabling movement of the 
second elongate flexible element through the buck- 
le so as to decrease decreasing the distance be- 
tween the position of attachment of the shoulder 
supports to the article carrier relative to the position 
of attachment of the waist belt to the article carrier. 

In accordance with a further embodiment of the 
invention, there is provided a backpack having arti- 
cle carrier; shoulder supports arranged for fasten- 
ing the article carrier about an upper body portion 
of the user; and apparatus for attaching the shoul- 
der supports to the article carrier and including 
apparatus for adjusting the position of attachment 
of the shoulder supports to the article carrier while 
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the backpack is being worn by the user. 

The adjustment apparatus includes a track 
mounted onto the article carrier; a sliding buckle 
attached to the shoulder supports and configured 
5 for sliding along the track, and having a body 
portion and first and second buckle portions; a first 
elongate, flexible fastening element attached to the 
article carrier and extending through the first buckle 
portion; and a second elongate, flexible fastening 
10 element attached to the article carrier and extend- 
ing through the second buckle portion, 

wherein the body portion and the first and 
second buckle portions are configured to cooperate 
so as to selectably lock together the buckle and 
t5 either of the first and second flexible fastening 
elements, thereby locking together the shoulder 
supports and the article carrier. 

Additionally in accordance with a preferred em- 
bodiment of the present invention, there is provided 
20 a backpack comprising: 

article carrying apparatus; 
a waist belt attached to said article carrying 
apparatus and arranged for fastening said article 
carrying apparatus about the waist of a user; 
25 shoulder support apparatus arranged for fas- 

tening said article carrying apparatus about an up- 
per body portion of the user; and 

apparatus for attaching said shoulder support 
apparatus to said article carrying apparatus and 
30 including apparatus for adjusting the position of 
attachment of said shoulder support apparatus to 
said article carrying apparatus so as to selectably 
increase and decrease the distance between a 
position of attachment of said shoulder support 
35 apparatus to said article carrying apparatus relative 
to the position of attachment of said waist belt to 
said article carrying apparatus while said backpack 
is being worn by the user, and wherein said ap- 
paratus of adjusting comprise first and second 
40 manual engagement elements accessible to the 
user adjacent the waist belt, whereby pulling on 
said first manual engagement element raises the 
position of attachment of said shoulder support 
apparatus relative to the position of attachment of 
45 said waist belt and pulling on said second manual 
engagement element lowers the position of attach- 
ment of said shoulder support apparatus relative to 
the position of attachment of said waist belt. 

Preferably the apparatus for adjusting com- 
50 prises: 

track apparatus mounted onto the article carry- 
ing apparatus; 

sliding buckle apparatus attached to the shoul- 
der support apparatus and configured for sliding 
55 along the track apparatus, and having a body por- 
tion and first and second buckle portions; 

first elongate, flexible fastening apparatus at- 
tached to the article carrying apparatus and ex- 
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tending through the buckle apparatus in association 
with the first buckle portion; and 

second elongate, flexible fastening apparatus 
attached to the article carrying apparatus and ex- 
tending through the buckle apparatus in association 
with the second buckle portion, 

and wherein the body portion and the first and 
second buckle portions are configured to cooperate 
so as to selectably lock together the buckle ap- 
paratus and at least one of the first and second 
flexible fastening apparatus, thereby locking togeth- 
er the shoulder support apparatus and the article 
carrying apparatus, and 

the first manual engagement element is con- 
nected to the first flexible fastening apparatus and 
the second manual engagement element being 
connected to the second flexible fastening appara- 
tus. 

Additionally in accordance with a preferred em- 
bodiment of the present invention there is provided 
a backpack comprising: 

article carrying apparatus; 

a waist belt attached to the article carrying 
apparatus and arranged for fastening the article 
carrying apparatus about the waist of a user; 

shoulder support apparatus arranged for fas- 
tening the article carrying apparatus about an up- 
per body portion of the user and including a pair of 
shoulder straps; and 

a connection strap assembly including a pair of 
track inclined track elements, a pair of track riding 
buckle members, which are slidably retained on the 
track elements and a pair of connection straps 
joined by the track riding buckle members between 
the track elements and the shoulder straps. 

Preferably the connection strap assembly is 
configured such that notwithstanding variations in 
the height of the shoulder straps relative to the 
article carrying apparatus, an angle of between 
about 10-20 degrees is maintained between the 
connection straps 144 and the perpendicular to a 
back surface of the article carrying apparatus. 

In accordance with a preferred embodiment of 
the present invention, the track riding buckle mem- 
bers are reversibly mountable onto the track ele- 
ments thereby to adapt to different user body 
girths. 

Preferably the track elements are inclined in- 
wardly and downwardly. 

Additionally in accordance with a preferred em- 
bodiment of the present invention there is provided 
a backpack comprising: 

article carrying apparatus; 

a waist belt attached to the article carrying 
apparatus and arranged for fastening the article 
carrying apparatus about the waist of a user; 

shoulder support apparatus arranged for fas- 
tening the article carrying apparatus about an up- 



per body portion of the user; and 

apparatus for attaching the waist belt to the 
article carrying apparatus and providing multiple 
degrees of freedom of motion between the waist 
5 belt and the article carrying apparatus. 

Preferably the multiple degrees of motion in- 
clude at least rotation in a plane of rotation and 
pivoting motion in at least one plane perpendicular 
to the plane of rotation. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more fully under- 
stood and appreciated from the following detailed 
is description, taken, in conjunction with the drawings, 
in which: 

Fig. 1A is a general view of a backpack employ- 
ing a system for adjusting the distance between 
shoulder supports and a waist belt of the back- 

20 pack in accordance with the present invention, 
wherein the shoulder support-waist belt distance 
is illustrated at a maximum; _. . . 
Fig. 1B is a general view of the backpack illus- 
trated in Fig. 1A, wherein the shoulder support- 

25 waist belt distance has been adjusted to a mini- 
mum; 

Fig. 2A is a rear view of a nape pad and track- 
mounted sliding strap buckle forming part of the 
shoulder support-waist belt distance adjustment 

30 system of the present invention; 

Fig. 2B is a front view of the track-mounted 
sliding strap buckle illustrated in Fig. 2A; 
Fig. 2C is a side view of the track-mounted 
sliding strap buckle illustrated in Fig. 2B and 

35 taken in the direction of arrow 2C; 

Fig. 3A is an enlarged cross-sectional view of 
the buckle and straps illustrated in Figs. 2A - 
2C, wherein the buckle and lower strap are 
locked together; 

40 Fig. 3B is a cross-sectional view corresponding 
to Fig. 3A, but wherein the lower strap has been 
released from the buckle, thereby permitting an 
increase in the shoulder support-waist belt dis- 
tance; 

45 Fig. 4 is a simplified pictorial illustration of a 
backpack constructed and operative in accor- 
dance with another embodiment of the present 
invention; 

Figs. 5 and 6 are illustrations of the backpack of 
50 Fig. 4 in respective first and second operative 
orientations; 

Fig. 7 is a partial sectional illustration of part of 
the backpack of Figs 4 - 6; 
Figs. 8A and 8B are illustrations of part of the 
55 backpack of Figs. 4 - 6 in respective second 
and first operative orientations; 
Figs. 9A and 9B are illustrations of part of the 
backpack of Figs. 4 - 8B in two alternative 
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arrangements; 

Figs. 10A and 10B are sectional illustrations 
taken along lines A - A and B - B respectively in 
Fig. 9B; 

Fig. 11 is a forward facing illustration of the 
backpack of Figs. 4-6; 

Fig. 12 is an exploded view of a waist band 
support assembly constructed and operative in 
accordance with a preferred embodiment of the 
present invention; 

Fig. 13 is a partially assembled illustration of the 
assembly of Fig. 12; 

Figs. 14, 15A and 15B are illustrations of the 
assembly of Figs 12 and 13 in respective first, 
second and third operative orientations; 
Figs. 16, 17A and 17B are illustrations of the 
assembly of Figs. 12 and 13 in three different 
positions; and 

Figs. 18, 19A and 19B are illustrations of the 
assembly of Figs. 12 and 13 in another three 
different positions in a plane perpendicular to 
the plane of Figs. 16, 17A and 17B. 

DETAILED DESCRIPTION OF A PREFERRED EM- 
BODIMENT 

Reference is now made to Figs. 1A and 1B in 
which is illustrated a backpack 10 constructed in 
accordance with a preferred embodiment of the 
invention. The backpack 10 includes a generally 
pouch-shaped article carrying portion 12, a waist 
belt 14 and shoulder supports 16. The waist belt 14 
is attached by any suitable apparatus to the carry- 
ing portion 12 and is arranged for fastening the 
carrying portion 12 to the waist of a user. 

The shoulder supports 16 are arranged for 
fastening the carrying portion 12 to the upper body 
of a user and are, in the present example, integ- 
rally formed so as to define, at a first end, a nape 
portion 18. Shoulder supports 16 also include 
straps 20 which are attached, as by stitching, to a 
rear portion of the waist belt 14. 

The shoulder supports 16 are attached, via 
adjustable attachment apparatus, referenced gen- 
erally 22, to the carrying portion 12. As described 
in more detail below in conjunction with Figs. 2A - 
3B, adjustable attachment apparatus 22 enables 
adjustment, while the backpack 10 is being worn 
by the user, of the shoulder supports 16 relative to 
the carrying portion 12 so as to selectably increase 
and decrease the distance 'D' between a position 
21 of attachment of the shoulder supports 16 to the 
carrying portion 12 relative to a position 23 of 
attachment of the waist belt 14 to the carrying 
portion 12. 

In Fig. 1A distance D is illustrated at a maxi- 
mum, while distance D is illustrated at a minimum 
in Fig. 1B. 



Referring now to Figs. 2A - 3B, adjustment 
apparatus 22 includes a track 24 (also Figs. 1 A and 
1B) mounted onto the carrying portion 12; a sliding 
buckle 26 attached via a rigid body portion 28, as 
5 by stitching 27 (Fig. 2A) to nape portion 18 of 
shoulder supports 16. Buckle 26 is configured for 
sliding, via a track engagement portion 25, along 
the track 24, and has first and second rod-like 
buckle portions, respectively referenced 30 and 32. 
10 Apparatus 22 further includes a first elongate, 

flexible fastening strap 34 attached via a first end 
33 to the carrying portion 12 and extending through 
buckle 26 in association with the first buckle por- 
tion 30 so as to define a free, second end 35; and 
75 a second elongate, flexible fastening strap 36 at- 
tached via a first end 37 to the carrying portion 12 
and extending through buckle 26 in association 
with the second buckle portion 32 so as to define a 
free, second end 39. 
20 As will be appreciated from the ensuing de- 

scription, the body portion 28 of buckle 26 and the 
first -and second buckle portions 30 and 32. are 
configured to cooperate so as to selectably lock 
together the buckle 26 and either of the first and 
25 second straps 34 and 36, thereby locking together 
the shoulder supports 16 to the carrying portion 12 
at a selected position along track 24. 

As illustrated in detail in Figs. 3A and 3B, body 
portion 28 of buckle 26, which is attached to nape 
30 portion 18, and defines first and second openings, 
respectively referenced 40 and 42 through which 
the first and second straps 34 and 36 extend 
respectively. The first and second buckle portions 
30 and 32 are mounted onto a generally planar, 
35 elongate member 44 which is mounted so as to 
extend through second opening 42 and such that 
the buckle portions are positioned within a central 
space formed in body portion 28. Planar member 
44 includes a ring-like handle portion 54, the func- 
40 tion of which is described below. 

In particular, first buckle portion 30 is arranged 
across first opening 40 but laterally displaced 
therefrom, such that, from free end 35 to fixed end 
33, the first strap 34 extends along the following 
45 path: through first opening 40 tangentially to first 
buckle portion 30 and circumferentially thereabout 
so as to form a loop 46, between the first buckle 
portion 30 and the body portion 28, and back out 
through the first opening 40. 
50 Similarly, second buckle portion 32 is arranged 

across second opening 42 but laterally displaced 
therefrom, such that, from free end 39 to fixed end 
37, the second strap 36 extends along the following 
path: through the second opening 42 tangentially to 
55 second buckle portion 32 and circumferentially 
thereabout so as to form a loop 48 between the 
second buckle portion 32 and the body portion 28, 
and back out through second opening 42. 
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Planar member 44 is mounted within buckle 26 
so as to be displaceable relative thereto, thereby 
causing a similar displacement of buckle portions 
30 and 32 and, correspondingly, a displacement of 
loops 46 and 48. As illustrated, a resilient compres- 
sion member 45 is provided between planar mem- 
ber 44 and a second end portion 47 of body 
portion 28, thereby applying a force to planar 
member 44 in the general direction of a first end 
49 of body portion 28. 

In the position illustrated in Fig. 3A, wherein 
buckle 36 is generally vertical, such that a tension 
force is applied to first strap 34 in the direction 
indicated by arrow 50, loop 46 of the first strap 34 
becomes entrapped between first buckle portion 30 
and body portion 28, thereby locking the first strap 
34 to the buckle 26, and thereby also locking 
together the shoulder supports 16 and the carrying 
portion 12 in the indicated position. In this position, 
as the clearance between second buckle portion 32 
and body portion 28 is sufficiently large, second 
strap 36 may be pulled, via its free end 39, so as 
to shorten a portion 52 of second strap 36 between 
its fixed end 37 and buckle 26, thereby causing a 
downward movement of fixed end 37 relative to 
buckle 26 so as to shorten the distance D between 
the respective locations of attachment of shoulder 
supports 16 and waist belt 14 to carrying portion 
12 (Figs. 1A and 1B). 

Referring now particularly to Fig. 3B, a dis- 
placement of planar member 44 via handle 54, 
away from buckle 26 in the direction indicated by 
arrow 56, causes a corresponding displacement of 
the first and second buckle portions 30 and 32, 
indicated by arrow 58. 

The described displacement causes loop 46 of 
first strap 34 to be freed from its hitherto entrapped 
position and causes loop 48 of second strap 36 to 
become entrapped between second buckle portion 
32 and an adjacent portion of body portion 28, 
thereby locking second strap 36 to the buckle 26. 
In this situation, due to the freeing of first strap 34, 
the weight of the carrying portion 12 (Figs. 1A and 
1 B) or of a load being carried thereby causes first 
strap 34 to be paid through the buckle 26, thereby 
lengthening a portion 60 of first strap 34 between 
its fixed end 33 and buckle 26, thus enabling 
generally upward movement of buckle 26 along 
track 24, relative to waist belt 14, so as to lengthen 
the distance D. 

It will thus be appreciated that, as the distance 
between the respective attachment locations of 
shoulder supports 16 and waist belt 14 to carrying 
portion 12 may be adjusted either by pulling strap 
39 (shortening) or by pulling handle 54 (lengthen- 
ing), any adjustments required in the shoulder sup- 
port-waist belt distance may be effected without 
having to first remove the backpack 10. 
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A further feature of the invention is that ap- 
plication of a tension force to portion 52 of second 
strap 36 will not cause its movement through buck- 
le 26 due to the entrapment of loop 48 between 

5 second buckle portion 32 and an adjacent portion 
33 of body portion 28. Accordingly, if, when being 
worn, backpack 10 is tipped such that its load is 
applied in the direction of an upper portion 62 of 
carrying portion 12 (Figs. 1A and 1B), second strap 

io 36 functions as a load-bearing element, and, due to 
the locking thereof with buckle 26, slipping of the 
backpack over the shoulders of the user is pre- 
vented. 

Reference is now made to Figs. 4 - 19B, which 
15 illustrate another embodiment of the present inven- 
tion which is characterized in that it provides an 
automatically adjustable connection between the 
shoulder straps and the backpack and further char- 
acterized in that it provides an easily controllable 
20 adjustment of the vertical height of the backpack 
with respect to the shoulder straps in both vertical 
directions. 

Fig. 4 illustrates a backpack support assembly 
in a view directed generally in a first direction, 

25 while Fig. 11 illustrates the backpack support as- 
sembly generally in an opposite direction, the bac- 
kpack container portion being cut away. Fig. 7 
illustrates a detail of the structure of the backpack 
of Figs. 4 and 11. 

30 As seen in Figs. 4, 7 and 11, the backpack 

comprises a container portion 100 onto which is 
fixedly mounted a relatively rigid mounting assem- 
bly 101 including a top support portion 102, a 
bottom support portion 1 03 and a track portion 1 04. 

35 Portions 101 and 104 may be integrally formed as 
a single plastic element, while portion 103 is typi- 
cally separate therefrom. 

A pair of generally rigid support strips 105, 
typically formed of aluminum, join support portions 

40 102, 103 and 104. A shoulder strap support assem- 
bly 106 is slidably mounted onto track portion 104 
for selectable vertical positioning therealong. A 
slidable strip riding element 107 which engages 
strips 105, is preferably integrally formed with track 

45 portion 104. 

A waist band assembly 108 is pivotably moun- 
ted with respect to a fixed location on container 
portion 100 via bottom support portion 103. 

As seen particularly in Fig. 7, the shoulder 

50 strap support assembly 106 typically comprises a 
track rider 109 to which are connected a pair of 
straps 110 and 112. 

Strap 110 includes a fixed end which is fixedly 
attached to back surface portion 102 adjacent the 

55 top of container portion 100 and is slidably looped 
around a bar 114 mounted on track rider 109, to 
define a free end which loops around the top of the 
track portion 104 and then extends downwardly to 

6 
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connect to a cable 115, which terminates in a ring 
118. 

Strap 1 12 includes a fixed end which is fixedly 
attached to the bottom support portion 103 adja- 
cent the bottom of container portion 100 via a 
resilient strap assembly 116 which may be similar 
to the resilient strap assembly 116 described and 
claimed in European Patent Application 92311145.4 
of the present applicant/assignee. Strap 112 is 
slidably looped around a bar 120 mounted on track 
rider 109, to define a free end which extends 
downwardly to connect to a cable 122, which termi- 
nates in a ring 124. 

Fixedly mounted to top support portion 102 at 
the upper ends of strips 103 are a pair of inclined 
track members 140. each of which defines a track 
which is angled downwardly and inwardly, as 
shown in Fig. 4 and also is tapered at an angle 142 
which is preferably selected to be between about 
10 and 20 degrees. 

Connection straps 144 are adjustably connect- 
ed between shoulder pads 146 and track riding 
buckle members 148. which are slidably retained 
on track members 140. As seen in Figs. 8A and 
8B, it is a particular feature of the invention that 
notwithstanding variations in the height of the 
shoulder pads 146 relative to the container portion 
100 of the backpack and thus with respect to track 
elements 140, an angle 150 of between about 10 - 
20 degrees is maintained between connection 
straps 144 and the perpendicular to back surface 
portion 102. This angle is believed to provide maxi- 
mum comfort of the user. 

Reference is now made to Figs. 9A and 9B 
which illustrate two alternative ways of mounting 
buckle members 148 on track members 140. In the 
embodiment of Fig. 9A, the buckle members 148 
are arranged in a relatively outward directed ori- 
entation, so as to be more suitable for a broad- 
shouldered wearer, while in the embodiment of Fig. 
9B, the buckle members 148 are arranged in a 
relatively inward directed orientation, so as to be 
more suitable for a narrow-shouldered wearer. Re- 
movable locking member 162 and fixed integrally 
formed locking member 164 at the ends of the 
track member 140 enable the orientations of the 
buckle members to be changed. 

Figs. 10A and 10B illustrate the construction 
and interengagement of the track member 140 and 
the buckle member 148. It is seen that buckle 
member 148 includes internal riding surface por- 
tions 166 which are retained within track slots de- 
fined by the track member 140. 

It will be appreciated by persons skilled in the 
art that the embodiment of Figs. 4 - 10B enables 
the proportion of the weight of the container portion 
100 to be allocated between the shoulder strap 
assembly 106 and the waist band assembly 108 by 
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the wearer's pulling on rings 118 or 124, which are 
easily accessible at the bottom of the backpack 
and are mounted on the waist band assembly 108. 
As seen in Figs. 5 and 6, raising of the shoulder 

5 straps relative to the container portion is achieved 
by pulling on ring 118, while lowering of the shoul- 
der straps relative to the container portion is 
achieved by pulling on ring 124. 

The provision of inclined, tapered track mem- 

w bers 140 and corresponding slidable buckles 148 
ensures that within the operating range of container 
portion positions, the angle of the connecting 
straps 144 remains generally constant at the de- 
sired angle for maximum comfort. 

75 Reference is now made to Figs. 12 - 19B, 

which illustrates apparatus for flexible mounting of 
the waist band assembly 108 onto the container 
portion 103 constructed and operative in accor- 
dance with a preferred embodiment of the present 

20 invention. It is a particular feature of the apparatus 
of Figs. 12 - 19B that multiple degrees of freedom 
of motion are provided by the apparatus for flexible 
mounting. 

As seen in Figs. 12 - 19B, the apparatus for 
25 flexible mounting includes a lower support portion 

203 which is arranged to be fixedly mounted onto 
container portion 1 00 (Fig. 4) and which is provided 
with first and second recesses 204 and 206 which 
are configured to receive the bottom ends of strips 

30 105. Lower support portion 203 is also provided 
with a recess 208 which is arranged to receive the 
fixed end of strap 112 which is secured by appara- 
tus of a buckle 210 which is retained on a circular 
protrusion 212 formed on support portion 203. A 

35 pair of loops are provided for engagement with 
shoulder straps 218 and 220 respectively. 

Bolted onto lower support portion 203, so as to 
retain the bottom ends of strips 105 in recesses 

204 and 205 is a retaining plate 222 which is 
40 formed with a generally circular protrusion 224 

disposed inwardly of a tapered outer protrusion 225 
and a plurality of azimuthally distributed raised 
portions 226, each having a central radially extend- 
ing recess 228. A radially disposed recess 229 is 

45 disposed between each raised portion 226. Dis- 
posed interior of circular protrusion 224 is a gen- 
erally annular recess 230. 

Bolted to retaining plate 222 is a waist band 
mounting element 240 onto which a waist band 

50 assembly 108 (Fig. 4) is mounted. Waist band 
mounting element 240 includes a central ring por- 
tion 242 which is arranged to seat in recess 230 
and a plurality of radially extending ribs 244, each 
of which is provided with a pair of oppositely di- 

55 rected transversely extending protrusions 246, 
which are arranged to lie just outside of the periph- 
ery of protrusion 224. Ribs 244 each are seated in 
a recess 229. A plurality of inwardly directed flexi- 

7 
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ble fingers 250 are arranged to engage recesses 
228. 

Preferably, ribs 244 and fingers 250 are ar- 
ranged not to lie in a plane but rather are bent in 
such a way as to position central ring portion 242 
in a plane which is closer to retaining plate 222 
than is the outer periphery of the waist band 
mounting element 240. 

Cooperating with a bolt 260 is an extended bolt 
head element 262 having a surface configuration 
facing retaining plate 222 which is generally iden- 
tical to the configuration of circular protrusion 224, 
and thus includes a plurality of azimuthally distrib- 
uted raised portions 226, each having a central 
radially extending recess 228, a radially disposed 
recess 229, disposed between each raised portion 
226 and, disposed interior of circular protrusion 
224, a generally annular recess 230. 

Suitable tightening of extended bolt head ele- 
ment 262 thus retains central ring portion 242 in 
opposite facing recesses 230, radially extending 
ribs 244 in opposite facing recesses 229 and flexi- 
ble fingers 250 in opposite facing recesses 228. 

Bolt 260 is engaged in suitably threaded sock- 
et 270, which; cooperates with an enlarged socket 
knob 272. 

The various degrees of freedom of movement 
of waist band mounting plate 240 relative to retain- 
ing plate 222 and bottom support portion 203 are 
illustrated in Figs. 14 - 19B. 

Fig. 14 illustrates a nominal relative orientation 
of plate 240 relative to portion 203, while Figs. 15A 
and 15B illustrate relative rotation therebetween in 
two opposite directions. Fig. 16 illustrates a nomi- 
nal relative orientation of the waist band assembly 
108 relative to container portion 100, while Figs. 
17A and 17B show orientations where different 
sides of the waist band 108 are respectively closer 
to or further from the container portion 100. Fig. 18 
illustrates a nominal relative orientation of the waist 
band assembly 108 relative to container portion 
100, while Figs. 17A and 17B show orientations 
where either the top or the bottom of the waist 
band assembly is tilted away from the container 
portion 100. 

It will be appreciated that the present invention 
is not limited to application to a backpack or to any 
particular type of backpack, but rather is applicable 
to any suitable type of load support which is car- 
ried on a user's back, i.e. his shoulders and/or hips. 

For simplicity and clarity, various features have 
been separately described herein in the context of 
separate embodiments. However, these features 
may, of course, be provided in any suitable com- 
bination within a single pack. 

It will be appreciated by persons skilled in the 
art that the present invention is not limited by what 
has been described hereinabove by way of exam- 
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pie. The scope of the invention is limited, rather, 
solely by the claims which follow. 

Claims 

5 

1. A backpack comprising: 

article carrying means; 
a waist belt attached to the article carrying 
means and arranged for fastening the article 
w carrying means about the waist of a user; 

shoulder support apparatus arranged for 
fastening the article carrying means about an 
upper body portion of the user; and 

means for attaching the shoulder support 
15 means to said article carrying means and in- 

cluding means for adjusting the position of 
attachment of said shoulder support means to 
said article carrying means so as to selectably 
increase and decrease the distance between a 
20 position of attachment of said shoulder support 

means to said article carrying means relative 
to the position of attachment of said waist belt 
to said article carrying means while said back- 
pack is being worn by the user. 

25 

2. A backpack according to claim 1, and wherein 
said means for adjusting comprises: 

track means mounted onto said article car- 
rying means; 

30 sliding buckle means attached to said 

shoulder support means and configured for 
sliding along said track means, and having a 
body portion and first and second buckle por- 
tions; 

3 5 first elongate, flexible fastening means at- 

tached to said article carrying means and ex- 
tending through said buckle means in associ- 
ation with said first buckle portion; and 

second elongate, flexible fastening means 

40 attached to said article carrying means and 

extending through said buckle means in asso- 
ciation with said second buckle portion, 

and wherein said body portion and said 
first and second buckle portions are configured 

45 to cooperate so as to selectably lock together 

said buckle means and at least one of said first 
and second flexible fastening means, thereby 
locking together said shoulder support means 
and said article carrying means. 

50 

3. A backpack according to claim 2, and wherein 
said body portion is attached to said shoulder 
support means and defines first and second 
openings through which said first and second 

55 flexible fastening means respectively extend, 

and wherein said first buckle portion is 
arranged in association with said first opening 
such that said first flexible fastening means 

8 
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extends through said first opening tangentially 
to said first buckle portion and thereabout so 
as to form a loop between said first buckle 
portion and said body portion, and back out 
through said first opening, and 5 

said second buckle portion is arranged in 
association with said second opening such that 
said second flexible fastening means extends 
through said second opening tangentially to 
said first buckle portion and thereabout so as 10 
to form a loop between said second buckle 
portion and said body portion, and back out 
through said second opening. 

4. A backpack according to claim 3, and also 15 
comprising means enabling a predetermined 
displacement of said first buckle portion rela- 
tive to said body portion in response to at least 

a predetermined force applied via said first 
flexible fastening means, said predetermined 20 
displacement causing entrapment of said first 
loop between said first buckle portion and said 
body portion, thereby locking said first flexible 
fastening means to said buckle means, and 
thereby also locking together said shoulder 25 
support means and said article carrying 
means. 

5. A backpack according to claim 4, and wherein 

said means enabling a predetermined dis- 30 
placement of said first buckle portion also in- 
cludes means enabling a predetermined dis- 
placement of said second buckle portion rela- 
tive to said body portion in response to at least 
a predetermined force applied via said second 35 
flexible fastening means, said predetermined 
displacement causing entrapment of said sec- 
ond loop between said second buckle portion 
and said body portion, thereby locking said 
second flexible fastening means to said buckle 40 
means, and thereby also locking together said 
shoulder support means and said article carry- 
ing means. 

6. A backpack comprising: 45 

article carrying means; 

shoulder support means arranged for fas- 
tening said article carrying means about an 
upper body portion of the user; and 

means for attaching said shoulder support so 
means to said article carrying means and in- 
cluding means for adjusting the position of 
attachment of said shoulder support means to 
said article carrying means while said back- 
pack is being worn by the user, said means for 55 
adjusting comprising: 

track means mounted onto said article car- 
rying means; 



sliding buckle means attached to said 
shoulder support means and configured for 
sliding along said track means, and having a 
body portion and first and second buckle por- 
tions; 

first elongate, flexible fastening means at- 
tached to said article carrying means and ex- 
tending through said buckle means in associ- 
ation with said first buckle portion; and 

second elongate, flexible fastening means 
attached to said article carrying means and 
extending through said buckle means in asso- 
ciation with said second buckle portion, 

and wherein said body portion and said 
first and second buckle portions are configured 
to cooperate so as to selectably lock together 
said buckle means and at least one of said first 
and second flexible fastening means, thereby 
locking together said shoulder support means 
and said article carrying means. 

7. Apparatus for adjustably attaching a shoulder 
support to a backpack comprising: 

track means mounted onto the backpack; 

sliding buckle means attached to the 
shoulder support and configured for sliding 
along said track means, and having a body 
portion and first and second buckle portions; 

first elongate, flexible fastening means at- 
tached to the backpack and extending through 
said buckle means in association with said first 
buckle portion; and 

second elongate, flexible fastening means 
attached to the backpack and extending 
through said buckle means in association with 
said second buckle portion, 

and wherein said body portion and said 
first and second buckle portions are configured 
to cooperate so as to selectably lock together 
said buckle means and at least one of said first 
and second flexible fastening means, thereby 
locking together the shoulder support and the 
backpack. 

8. A backpack comprising: 

article carrying means; 

a waist belt attached to said article carry- 
ing means and arranged for fastening said 
article carrying means about the waist of a 
user; 

shoulder support means arranged for fas- 
tening said article carrying means about an 
upper body portion of the user; and 

means for attaching said shoulder support 
means to said article carrying means and in- 
cluding means for adjusting the position of 
attachment of said shoulder support means to 
said article carrying means so as to selectably 
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increase and decrease the distance between a 
position of attachment of said shoulder support 
means to said article carrying means relative 
to the position of attachment of said waist belt 
to said article carrying means while said back- 5 
pack is being worn by the user, and wherein 
said means of adjusting comprise first and 
second manual engagement elements acces- 
sible to the user adjacent the waist belt, where- 
by pulling on said first manual engagement 10 
element raises the position of attachment of 
said shoulder support means relative to the 
position of attachment of said waist belt and 
pulling on said second manual engagement 
element lowers the position of attachment of 15 
said shoulder support means relative to the 
position of attachment of said waist belt. 

9. A backpack comprising: 

article carrying means; 20 
a waist belt attached to said article carry- 
ing means and arranged for fastening said 
article carrying means about the waist of a 
user; 

shoulder support means arranged for fas- 25 
tening said article carrying means about an 
upper body portion of the user and including a 
pair of shoulder straps; and 

a connection strap assembly including a 
pair of track inclined track elements, a pair of 30 
track riding buckle members, which are slidab- 
ly retained on said track elements and a pair of 
connection straps joined by the track riding 
buckle members between the track elements 
and the shoulder straps. 35 

10. A backpack comprising: 

article carrying means; 

a waist belt attached to said article carry- 
ing means and arranged for fastening said 40 
article carrying means about the waist of a 
user; 

shoulder support means arranged for fas- 
tening said article carrying means about an 
upper body portion of the user; and 45 

means for attaching said waist belt to said 
article carrying means and providing multiple 
degrees of freedom of motion between said 
waist belt and said article carrying means. 
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